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CLINICAL  EPPBCTIVSNB3S  OP  TRANSFUSION  OP  A  DRY  LBUCOCYTIC 
MASS  IN  LEUCOPJBNIC  CONDITIONS  ' . 

\  y^ollowing  is  a  translation  of  an  article  by 
graduate  student  M.E*  Mi^zoyeva  In  Azerbayd- 
zhyiskly  Medlteinakly  Zhurnal  (AzerbaySfzhan 
Medical  Journal),  Vol  XXXIX,  No  11,  Baku,  1962, 
pages  l5-20_i7 


Azerbaydzhan  Scientific  Research  Institute  of 
Hematology  and  Blood  Transfusion  (Director  — 

Docent  O.A,  Oaseynoy, ,  Scientific  director  — 
Corresponding  Member  of  the  Acad  Sci  AzSSR, 

Prof  FtA,  Efendiyev) 

In  recent  years  various  blood  preparations  of  directed 
action  have  found  wide  clinical  use,  such  as  the  thrombocytic 
mass  in  Werlhof’s  disease  and  the  leucocytic  mass  in  leuko¬ 
penic  conditions  (A. A,  Bagdasarov  and  associates,  G.  Abdulla- 
yev )  • 

In  1956  we  conducted  a  complex  work  at  the  Aaerbayd- 
zhan  Scientific  Research  Institute  of  Hematology  and  Blood 
Transfusion  on  obtaining  and  studying  the  clinical  effective¬ 
ness  of  a  native  leucoc^lc  mass  (Prof  F«A«  Efendiyev,  can¬ 
didate  of  medical  sciences  A.M*  Albivindova,  candidate  of  medl- 
eal  sciences  T,Ya«  Goncharskaya.  M.E.  Mirzoyeva,  Sh.M,  Bey- 
butov,  and  0*Kh.  Ter-Mkrtycheva) •  The  obtained  data  showed 
that,  despite  a  massive  radiation  effect  which  resulted  in 
leukopenia  in  almost  every  case,  thanks  to  the  administra¬ 
tion  of  the  leucocytic  mass  not  only  was  a  stabilization  of 
the  nmber  of  leucocytes  observed  but  also  the  tendency  to¬ 
ward  a  certain  increase  in  the  latter. 

Comparative  experiments  conducted  showed  that  in  mor¬ 
phological  and  functional  indexes  the  leucocytes  composed  of 
leucocytic  masses  prepared  according  to  the  method  of  the 
Central  Order  of  Lenin  Institute  of  Blood  Transfusion 
(TsOUPK)  from  cation  blood  and  to  the  Azerbaydzhan  Institute 
of  Blood  Transfusion (AzIPK)  method  from  citrate  of  magnesium 
blood,  are  analogous.  At  the  same  time,  the  leucocyte  in¬ 
dexes  from  leucocytic  mass  prepared  from  blood  which  had  been 
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stabilized  by  heparin  and  from  blood  prepared  on  a  citrate 
solution  according  to  the  TsOLiPK  prescription  No  7,  Are 
lower  theui  the  first  indexes* 

The  use  of  leucocytic  mass  pj^epared  by  the  AzIPK  me¬ 
thod  in  the  clinic  showed  that  tho  leucot»ytlc  niase  consti¬ 
tutes  an  effective  means  of  treatment  of  leukopenia  of  radia¬ 
tion  origin^  hypoplastic  anemiasi  and  agr^ulocytpses^ 

Wo-  also  recommended  transfusion  of  the  leucocjsrtlc  mass 
for  prophylactic  purposes  to  patients  who  had  been  subjected 
to  radiation  therapy* 

Despite  the  fact  that  our  leucocytic  mass  la  a  suffi¬ 
ciently  effective  preparation  in  tho  treatment  of  various 
leukopenic  states «  there  is  nevertheless  a  serious  drawback 
in  that  it  is  Impossible  to  store  it  for  more  than  2l\.  hours* 
Starting  on  the  2nd<-3rd  day,  a  destruction  of  leucocytes  is 
observed*  It  was  noted  that  a  leucocytic  mass  which  had 
been  preserved  for  several  days  (four  to  six*  days)  despite 
the  fact  that  most  of  the  leucocytes  in  it  were  in  tho  state 
of  destruction,  proved  to  be  effective  in  regard  to  the  in¬ 
crease  of  tho  leucocyte  content  upon  transfusion,  almost  to 
tho  same  extent  as  the  transfusion  of  a  freshly-prepared  leu¬ 
cocytic  moss. 

In  working  with  the  native  leucocytic  mass,  wo  con¬ 
ceived  the  idea  that  not  only  the  viable  leucocytes,  isolated 
from  donor’s  blood  can  stimulate  leucopdiesls,  but  also  the 
component  part  —  protoplasm  and  nucleus  —  as  well  as  'the 
biological  products  of  disintegration  of  leucocytes  —  the 
nucleic  acids  —  may  possess  the  irritating  and  stimulating 
affect  on  the  leucopolotic  system*  In  addition,  tho  products 
which  are  formed  upon  drying , of .  the  leucocytes  and  their  sub¬ 
sequent  dissolution  and  transfusion  may,  upon  their  subse¬ 
quent  splitting  within  the . organism,  serve  as  a  sort  of  plas¬ 
tic  material  for  the  formation  of  compounds  which  enter  intb 
tho  composition  of  now  leucocytes  of  the  recipient*  Oh  basis 
of  this  Prof  F*A.  Efendlyev  s\agGostod  in  the  preservation  of 
Iwucocytes  that  new  ways  bo  tested,  mamely,  their  storage  in 
a  dried  state,  and  that  the  clinical  effectiveness  of  such 
preparations  in  the  leiakopenic  state  be  studied* 

For  experimental  purposes  the  blood  for  drying  the  leu¬ 
cocytic  mass  was  prepared  on  a  preserving  solution,  as  per 
the  prescription  of  Prof  Efendlyev,  and  frean  preserved  cit¬ 
rate  blood  according  to  prescription  7  "b”* 

Generally  about  ml  of  native  leucocytic  mass  is 

obtained  from  14-50,0  ml  of  preserved  blood.  Drying  was  caa?:- 
ried  out  by  the  method  suggested  by  TsOLlPK  (by  T*ya*  Rosen¬ 
berg)  for  drying  the  plasma  under  vacu-um  conditions  at  4.0-50° 
temperatvire*  Drying  of  the  leucocytic  mass  was  carried  out 
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In  flasks,  placed  In  a  water  bath  and  heated  to  40*^50°; 
the  leucocytic  mass  Id  po\ired  Into  a  flask  by  the  drip,  method. 
The  falsk  In  which  the  drying  takes  place  Is  connected  with 
a  moisture  condenser  which  la  placed  In  a  cooling  Ice  bath* 

The  apparatus  la  oennected  with  vacuum**pump  through  the  cot¬ 
ton  filter  of  the  condenseri  Prior  to  drying,  to  each  .4.0.0 
ml  of  leucocytic  iHass  10  to  l5  cm^  are  added  of  a  40  percent 
solution  of  glucose,  so  as  to  obtain;  complete  solubility  of 
the  dried  preparation  when  It  Is  being  transfused* 

The  advantage  of  this  method  consists  of  obtaining  a 
complete  reversible  solubility  of  the  dried  preparations;  the 
rate  of  drying' Is  three  to  four  hours. 

The  dry  leucocytic  mass  passed  bacteriological  control 
according  to  the  standard  system  for  dry  plasma.  The  dry  leu¬ 
cocytic  mass  was  sterile  in  every  case. 

In  order  to  ascertain  the  possibility  of  toxicity  of 
the  solution,  tests  were  carried  out  on  white  mice.  Each 
production  series  was  checked  also  for  the  presence  of  pyro¬ 
genic  substances  In  the  solution  of  the  dry  leucocytic  mass 
on  healthy  rabbits,  according  to  generally  accepted  methods 
of  intravenous  administration  of  the  .  solution  and  a  prelimi¬ 
nary  and  subsequent  ns  asxirlng  of  rectal  temperature* 

For  the  study  of  the  anaphylactogenic  properties  of 
the  solution  of  the  dry  leucocytic  mass,  experiments  were  con¬ 
ducted  on  guinea  pigs  and  rabbits,  as  per  the  A,M.  Bezrodko 
method  (1928), 

Thus,  the  investigations  conducted  enabled  us  to  de¬ 
velop  a  more  precise  method  of  drying  the  leucocytic  mass, 
to  evaluate  experimentally  the  biological  effect  of  a  dried 
and  dissolved  leucocytic  mass,  as  well  as  the  tolerance  by 
animals  of  an  intravenous  Injection  of  a  solution  of  dry  leu¬ 
cocytic  mass,  and  to  arrive  at  the  following  conclusions, 

1.  Solutions  of  a  dry  leucocytic  mass,  dried  in  a 
vacuum-apparatus  at  a  positive  temperature  of  40-50°,  do  not 
possess  any  toxic  properties  upon  transfusion  under  expori- 
mental  conditions, 

2.  Upon  checking  the  solutions  of  the  dry  leucocytic 
mass  for  the  presence  of  pyrogenic  substances,  the  findings 
proved  to  be  negative  in  every  case, 

3.  Solutions  of  the  dry  leucocytic  mass  possess  no 
anaphylactogenic  properties, 

4»  Those  data  permit  the  assumption  that  dry  solu¬ 
tions  of  a  leucocytic  mass  are  well  tolerated  by  the  reci¬ 
pient,  The  experimentally  obtained  positive  results  enabled 
us  to  employ  the  dry  leucocytic  mass,  prepared  according  to 
the  above-described  method  from  tho  donor's  blood,  in  the, cli¬ 
nic  for  the  treatment’ of  patients  suffering  from  leukopenia 
of  various  otiology. 
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The  leuco63rtio  mass  was  administered  in  the  amouht 
of  i^.0•0  ml,  diltated  in  twiCB*»dlstllled  water.  Intravenously 
as  Well  as  Intramuscularly,  A  total  of  122  intravenous  and 
64  Intramuscular  Infusions  were  performed, 

A  total  of  28  petlents  received  the  dry  leucocytic 

mass* 

Each  patient  received  an  average  of  five  to  10  infu¬ 
sions,  According  to  the  diagnosis,  the. patients  were  divided 
as  follows metamalarlal  splenomegalia,  with  phenomena  of  hy- 
persplenism  —  six,  agranulocytosis  —  three,  iron-deficicncy 
anemia  of  gastrogenic  etiology  with  levikopenia  —  five,  leu¬ 
kopenia  after  radiation,  therapy  for  cancer  of  the  internal 
organs  —  nine,  le\ikopenia  which  had  originated  following  ad¬ 
ministration  of  thio-tepa  in  oncological  patients  —  five. 

Of  28  patients,.  18  wore  treated  in  the  clinical  depart¬ 
ment  of  the  AzIPK  and  10  in  the  clinical  department  of  the 
Institute  pf  Roentgenology  and  Radiology, 

Six  individuals  aged  26  to  57  years  were  suffering 
from  metamalarlal  splenomegaly  with  phenomena  of  hypersplonism. 
Hemoglobin  ranged  between  U4.  percent  and  75  percent, 
erythrocytes  --  from  1,000,000  to  4,360,000,  reticulocytes 
from  2  percent  to  9  percent,  thrombocytes  from  one  to  161,000, 
leucocytes  from  1100  to  840O,  oosinophlles  from  1  percent  to 
13  percent,  rod-nuclear  from  2  percent  to  15  percent,  scgmon- 
tonuclear  from  40  percent  to  64  percent,  lymphocytes  from  11 
percent  to  4^  percent,  monocytes  from  2  percent,  to  9  percent. 
The  spleen  protruded  fhom  the  hypochondrium  two  to  six 
cm,  and  the  liver  —  one  to  four  cm. 

Apparently,  in  patients  suffering  from  metamalarlal 
aplenomogalia,  together  with  leukopenia,  there  was  also  ane¬ 
mia  and  thrombocytopenia  present.  Therefore,  in  a  number  of 
cases  (in  three  patients),  simultaneously  with  the  infusion 
of  a  solution  of  dry  leucocytic  mass  at  4o«0  nil  every  other 
day  intravenously  or  intramuscularly,  the  patients  also  re¬ 
ceived  Vitamin  iron  preparations. 

After  a  co^se  of  treatment  which  comprised  five  to 
10  infusions  of  a  solution  of  dry  leucocytary  mass  combined 
with  preparations  of  iron  and  Vitamin  B^gf  a  considerable  in- 
croaso  was  noted  in  the  Indexes  of  rod  Blood,  as  well  as  of 
leucocytes  and  thrombocytes. 

Hemoglobin  varied  from  53  percent  to  83  percent,  ery¬ 
throcytes  from  2,980,000  to  4»670,000,  reticulocytes  —  2 
percent  to  32  percent,  thrombocytes  —  34  percent  to  69  per¬ 
cent,  leucocytes  --  3200  to  10500,  oosinophlles  --  2  percent 
to  4  percent,  rod-nuclear  --  2  percent  to  12  percent,  sogmon- 
tonucloar  —  58  percent  to  65  percent,  lymphocytes  —  20  per-, 
cent  to  32  percent,  monocytes  --  6  percent  to  11  percent. 
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Upon  comparing  it  with  the  group  of  patients  suffer¬ 
ing  from  splenomegaly  who  had  received  no  dry  leucocytic  mass 
but  a  transfusion  xit  whole  blood,  no  particular  difforenco 
was  observed*  Althovigh  the  number  of  leucocytes  rose,  above 
the  initial  figiirei  it  novertholoss  was  of  a  traaltory  nat\iro* 
Throe  agran^ooytosls  patients  (two  lj.8  years  old  and 
one  --  61  years)  .were  admitted  tto  thpj  clinic  in  a  sorious  con¬ 
dition,  .  - 

For  Qxamplo,  the  Hb  comprised  $3  percent  to  73  percent, 
erythrocytes  —  3,000,000  to  3»920,000,  reticulocytes  —  12 
percent  to  17  percent,  thrombocytes  —  60  percent  to  62  per¬ 
cent,  leucocytes  —  i^OO  to  ll+OO,  posinophilos  —  0  porennt  to 
1  percent,  rod-nucloar  —  2  percent  to  12  percent,  segmontonu- 
cloar  —  23  percent  to  ij.6  percent,  lymphocytes  —  2  percent  to 
98  perenet,  monocytes  —  2  percent  tp  6  percent. 

In  two  cases  an  infusion  of  the  solution  of  the  dry 
leucocytic  mass  combined  with  Vitamin  B-j^2  sodium  nuclei- 
nate  considerably  improved  the  patient's  condition  and  contri¬ 
buted  to  the  normalization  of  the  peripheral  blood,  ^n  the 
third  case  the  complex  therapy  employed  proved  to  be  ineffec¬ 
tive,  the  patient's  condition  took  a  turn  for  the  worse,  and 
the  pationt  (female)  died. 

An  improvement  was  noted  in  two  patients  after  a 
course  of  complex  treatment: 

In  those  patients  the  hemoglobin  was  varied  from  6I4. 
percent  to  87  percent,  erythrocytes  —  from  3,920,000  to 
3,914.0,000,  reticulocytes  —  12  percent  to  17  percent,  throm¬ 
bocytes  --  60  percent  to  62  percent,  leucocytes  —  3300  to 
14.000,  eoslnphiles  —  0,  rod-nucloar  —  2  percent  to  12  per¬ 
cent,  segment onucloar  —  l5  percent  to  6l  percent,  lymphocy¬ 
tes  —  30  percent  to  80  percent,  monocytes  —  3  percent  to 
13  percent,, 

Five  patients,  aged  27  to  43  years  were  suffering  from 
iron-deficiency  anemia  of  gastrogenlc  etiology  and  leukopenia. 
In  this  group  Hb  varied  from  30  percent  to  I4.6  percent, 
erythrocytes  —  2,600,000  to  3»820,000,  reticulocytes  —  6 
percent  to  18  percent,  thrombocytes  --  from  10  percent  to  4^ 
percent,  leucocytes  —  2000  to  3300*  eosinophlles  —  1  per- 
.  cent  to  4  percent,,  rodi-nuclear  ~  1  percent  to  8  percent,  seg- 
mentonuclear  —  5l  percent  to  66  percent,  lymphocytes  —  2$ 
percent  to  36  percent,  monocytes  —  2  percent  to  14  percent. 

Following  a  course  of  treatment  (infusion  of  a  solution 
of  the  dry  leucocytic  mass  five  to  10  times,  at  40,0  ml,  com¬ 
bined  with  iron  preparations,  steroid  hormones,  and  injections 
of  Vitamin  Improvement  in  the  condition  of  the  pa¬ 

tients  was  noted. 

For  Instance,  in  the  blood.. an  appreciable  increase  was 
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observed  in  the  arnoimt  of  erythrocytes  and  leucocytes;  how¬ 
ever,  it  did  not  reach  norm  in  every  case,  Hb  varied  from 
l|.0  percent  to  64  percent i  erythrocytes  —  3*610,000  to 
4,070,000,  reticulocyte*  »-**  14  percent  to  19  percent,  throm¬ 
bocytes  —  30  percent  tb  43  percent,  leucocytes  —  3700  to 
6300,  eosinophlleS  i  percent  to  7  percent,  rod-nuclear  — 

2  percent  to  8  percent,  segmentonuclear  —  45  percent  to  60 
percent#  lymphocytes  —  31  percent  to  34  percent,  monocytes — 
2  percent  to  10  percent. 

We  had  oander  observation  nine  patients  with  leukopenia 
of  radiation  origin  who  had  received  the  dry  leucocytic  mass 
at  the  therapeutic  department  of  the  Institute  of  Roentgeno¬ 
logy  and  Radiology,  Six  of  them  were  females  and  three, 
males.  Their  age  varied  between  30  and  6$  years. 

As  to  diagnosis,  the  patients  were  divided  as  follows: 
blastoma  of  the  esophagus  —  fotir,  melanoma  of  the  right  heel 
region  —  one,  blastoma  of  the  left  lung  —  one,  cancer  of 
the  uterine  corvlx  —  three. 

Every  patient  received  combined  radiation  therapy 
(roentgenotherapy  and  teleganimathorapy  with  radioactive  co¬ 
balt)  and  a  transfusion  of  a  dry  leucocytic  mass.  The  cont¬ 
rol  patients  (10  individuals)  received  only  a  combined  radia¬ 
tion  therapy  without  the  transfusion  of  a  dry  leucocytic  mass. 
The  conditions  of  therapy,  amount  of  dose,  method  of 
radiation,  and  periods  of  application  of  the  therapeutic  dose 
to  the  tumor  focus  were  Identical  in  both  groups. 

Patients  with  the  diagnosis  of  cancer  of  the  uterine 
cervix  (three  indlviduails )  received  X-ray  therapy,  from  four- 
six  fields  by  means  of  a  total  skin  dose  of  10,000  to  l6,000r 
on  a  RUM  apparatus  under  conditions  of  deep  X-ray  therapy  and 
application  of  radioactive  cobalt  to  the  cervix,  fomices, 
and  uterine  cavity  in  doses  of  2,500  to  7,000  r^  The  radia¬ 
tion  periods  were  within  the  limits  of  four  to  eight  weeks, 
Po\ir  patients  were  subjected  to  telegeramatherapy  on  a  OUT -Co - 
400  device  for  a  blastoma  of  the  esophagus,  one  —  for  the 
blastoma  of  the  left  lung,  and  one  —  melanoma  of  right  heel 
region,  in  the  total  dose  of  8,000  to  12,800  r. 

In  these  patients  Hb  varied  from  62  percent  to  82  per¬ 
cent,  erythrocytes  —  3,840,000  to  5,100,000,  thrombocytes  — 
113,210  to  311,10b,  leucocytes  —  l400  to  5700,  eosinophiles 
—  1  percent  to  14  percent,  rod-nuclear  —  1  percent  to  I3 
percent.,  segmentonuclear  —  47  percent  to  70  percent,  lympho¬ 
cytes  —  14  percent  to  39  percent,  monocytes  —  2  percent  to 
8  percent. 

Following  treatment  the  blood  picture  was  as  follows: 
Hb  —  60  percent  to  80  percent,  erythrocytes  —  3,910,000  to 
5,370,000,  thrombocytes  —  127,800  to  311,000,  leucocytes  — 
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3100  to  81^.00,  eosinophllea  •— *  1  percent  to  6  percent,  rod- 
nuclear  —  5  percent  to  11  percent,  segment onuclear  —  $2 
percent  to  7Q  percent,  lymphocytes  —  12  percent,  to  37  per¬ 
cent,  monocytes  —  3  perqent  to  6  percent. 

Thusj  i^on  the  combination  oif  injection  of  a  dry  leu¬ 
cocytic  ^^^assTsolution  /and  radiation  therap^^  the  effective¬ 
ness  of  the  leucocytic  mass  /proved  to  be  greater/#  especially 
in  cases  where  the  leucocytic  mass,  was,  ejnployed  Tor  prophy¬ 
lactic  purposes,  in  order  to  prevent  the  development  of  leu¬ 
kopenia  in  Oncological  patients  who  were  receiving  radiation 
therapy* 

Of  interest  and  meriting;  attention  are  our  data  which 
show  the  considerable  therapeutic  effect  from  the  administra¬ 
tion  of  a  solution  of  dry  leucocytic  mass  to  patients  with 
various  malignant  tumors  who  have  been  receiving  a  strong  cy*- 
tostatic  substance  such  as  thio-tepa* 

Under  otir  observation  were  five  patients  who  received 
simultaneously  with  thio-tepa  the  leucocytic  mass  intramus¬ 
cularly  at  4-OfO  ”il  daily  during  the  entire  period  of  thio- 
tepa  administration. 

In  these  patients,  prior  to  treatment,  tha  amoiint  of 
Hb  was  varied  from  66  percent  to  80  percent,  erythrocytes— 
3,380,000  to  l4.»870,000,  reticulocytes  --  2  percent  to  19  per¬ 
cent,  thrombocytes  —  37  percent  to  $2  percent,  leucocytes  -- 
2600  to  6000,  eosinophiles  —  1  percent  to  3  percent,  rod- 
nuclear  —  Ij.  percent  to  7  percent,  segment  onuclear  —  ^9  per¬ 
cent  to  81  percent,  lymphocytes  —  8  percent  to  2l\.  percent, 
monocytes  —  2  percent  to  9  percent. 

Following  the  coxirse  of  thio-tepa  therapy  (200-300  mg 
combined  with  ihjections' of  a  solution  of  dry  leucocytic  mass) 
the  amount  of  Hb  varied  from  61  percent  to  80  percent,  ery¬ 
throcytes  —  3#590,000  to  4,670,000,  retioulocytos  —  8  per¬ 
cent  to  14  percent,  thrombocytes  —  45  percent  to  ^2  percent, 
leucocytes  --  4300  to  6400,  eosinophiles  —  2  percent  to  10 
percent,  rod-nuclear  —  2  percent  to  10  percent,  segmentonu- 
clear  --  60  percent  to  73  percent,  lymphocytes  —  11  percent 
to  27  percent,  monocytes  —  4  percent  to  1$  percent. 

Thus,  upon  combining  injections  of  a  solution  of  the 
dry  leucocytic  mass  with  th* e-tepa,  the  amount  of  leucocytes 
did  not  decrease  below  normal  figures,  whereas  in  patients  of 
the  control  group  who  have  been  receiving  only  thio-tepa  and 
even  in  combination  with  pentoxyl  or  tesan,  .the  amount  of  leu¬ 
cocytes  is  reduced  to  critical  levels  at  the  end  of  the  course 
of  therapy,  and  in  a  number  of  cases  it  is  necessary  to  dis¬ 
continue  the  administration  of  the  preparation. 
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Conclusions 


1*  The  dry  leucocytic  mass  can  be  recommended  for 
use  in  combination  with  other  therapeutic  preparations 
Vitamin  steroid  ho?4Jxohes)  in  the  treatment  of  patients 

suffering  from  agranulocytosis. 

2*  In  leukopenia  of  radiation  etiology,  especially 
when  the  dry  leucocytic  mass  had  been  employed  simultaneous¬ 
ly  with  radiation  therapy  in  the  prevention  of  the  radiation 
syndrome,  the  dry  leucocytic  mass  proved  to  be  more  effective 
than  the  available  medicinal  preparations;  tesan,  pentoxyl, 
sodium  nuclelnete,  and  leucogen, 

3«  Transfusion  of  the  dry  leucocytic  mass  to  patients 
receiving  thio-tepa  therapy  creates  the  possibility  of  a  pro¬ 
longed  use  of  thio-tepa  without  the  onset  of  the  leiikopenlc 
syndrome, 

I4.,  Our  clinical  use  of  the  solution  of  dry  leucocytic- 
mass  demonstrated  that  it  is  of  little  effect  in  its  trans¬ 
fusion  to  patients  suffering  from  metamalarial  splenomegaly 
and  leiJkopenia, 

5,  The  convenience  of  its  storage  and  the  satisfac¬ 
tory  effectiveness  of  the  dry  leucocytic  mass,  especially  in 
patients  receiving  radiation  therapy  enabled  us  to  recorrapiend 
the  manufactixre  of  dry  leucocytic  mass  with  the  view  of  in¬ 
troducing  it  into  the  practice  of  therapeutic  institutions. 
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